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ABSTRACT

Background: Treatment of  childhood obesity is difficult, and 
successful management may differ in various areas with different cultural 
backgrounds. The present study was conducted to assess the effect of  
lifestyle modification family‑based intervention in young Iranian children.
Methods: This field trial study was conducted in 2011 among 156 obese 
children in Tehran, Iran. They were randomly assigned to intervention 
and control groups. At baseline, anthropometric measurements and 
biochemical analysis were performed. The second and third phases 
consisted of  training sessions for parents of  the intervention group. 
At the fourth phase, there was no training program. In all four 
phases, questionnaires on demographic characteristics, lifestyle and 
food frequency were completed by interviewing with mothers, and 
biochemical analysis was repeated at the end of  the study.
Results: During the second and third phases of  the study, weight and 
height increased significantly in both groups, although weight increased 
more slowly, and waist and hip circumferences was decreased in the 
intervention group. Serum triglycerides and cholesterol decreased 
significantly in the intervention group  (P  <  0.05). Analysis of  food 
group consumption showed that in the intervention group, not only 
consumption of  milk, dairy and nuts group increased significantly but 
also the corresponding figure decreased for bread and cereals, sugar and 
confectionery ingredients; moreover, the family’s oil and fat consumption 
decreased significantly  (P  <  0.05). Watching TV and playing on the 
computer decreased significantly in the intervention group; however, 
walking time increased significantly in both groups (P < 0.05).
Conclusions: The family‑based lifestyle program had limited but 
desirable effects on anthropometric and metabolic outcomes of  the 
obese children. We suggest that a longer period of  intervention may 
have more favorable results.
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INTRODUCTION
Nowadays, obesity has accelerated at an alarming rate in 

children worldwide.[1,2] Obesity, which is caused by imbalance 
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between energy intake and energy expenditure, 
can be multifactorial  (unhealthy lifestyle, genetic, 
economical, cultural and social status).[3] Analysis 
of  144 studies in different countries during 2010 
showed that 43 million preschool children were 
overweight or obese. In Asia, prevalence of  
overweight and obesity in preschool children 
was 4.9% in 2010.[4] Recent reports indicate that 
over 15% of  children living in Iran and neighboring 
countries are overweight or obese.[5‑9] According 
to a national report, it was estimated that 4.4% of  
school children of  Iran were obese.[10] Following 
this, the prevalence of  obesity in preschool children 
was recorded as 4.8% in boys and 4.5% in girls in 
Tehran.[11]

Childhood obesity increases the risk of  
adulthood obesity. It is reported that 80% of  obese 
children become obese adults,[12] which can bring 
about non‑communicable diseases, academically 
unsuccessful, socially inept and behavioral 
problems.[13‑15]

Hence, a valuable strategy to promote healthy 
lifestyle from early childhood is behavioral lifestyle 
modification, focused on dietary and activity habits 
by parental involvement as the primary agents. 
Thus, alarming and motivating them for stability 
of  lifestyle changes is crucial.[16‑20] As long as family 
bonding has a vital role in the child’s behavioral 
modeling, and also school age is the most appropriate 
time for acquiring knowledge and habits, and 
because of  there being limited research on obesity 
in preschool children, this study was the only one 
taken specifically on 7‑year‑old obese children to 
evaluate a family‑based behavioral intervention 
to promote physical activity and healthy dietary 
habits in Tehran in 2011.

METHODS
This was a field trial study conducted in a random 

sample of  7‑year‑old obese children  (n  =  156) 
who were selected from nine health centers of  
three districts in the north of  Tehran. The Ethics 
Committee of  National Nutrition and Food 
Technology Research Institute approved the study.

Participants
Five hundred and fifty obese children were 

introduced by nine health centers based on study 
criteria  (child age 7 years old, ≥95th  percentile of  
body mass index  (BMI) for age and willing to 

participate). Afterwards, a trained member of  the 
research team called them to describe the study 
and to confirm an initial screening for eligibility. 
Children got a code number and were randomly 
divided into two groups; intervention  (n  =  70) 
and control  (n  =  86). Then, based on timetable 
schedule, they were invited to fieldwork (National 
Nutrition and Food Technology Research Institute) 
for secondary screening.

Parents and children who expressed their interest 
were assigned and then they completed the consent 
form. Ultimately, based on exclusion criteria (mental 
retardation, psychiatric symptoms, current obesity 
treatment, chronic disease and use of  medication), 
156 obese children were recruited.

Study design
The study was designed in four phases as 

follows [Figure 1].

Phase 1 (Baseline)
In this phase, we measured anthropometric 

indices and completed socio‑demographic 
and semi‑quantitative food frequency 
questionnaires  (FFQ).[21] For each subject, these 
evaluations were repeated at three phases later. In 
addition, biochemical analysis was only done at 
phases 1 and 4 because of  ethical obligations.

Anthropometric measurements
Weight, height and waist and hip circumference 

were measured by trained experts. Weight was 
measured to the nearest 0.1 kg using a calibrated 
and certified portable digital scale  (Beurer, made 
in Germany) with lightly dressed, without shoes 
and empty pockets. Height was determined on a 
standing position, barefoot using a portable height 
gauge  (Seca) with accuracy of  0.1  cm. Then, the 
BMI was calculated  (kg/m2). Children with BMI 
over the 95th  percentile for age were identified as 
obese children.[22,23]

The waist circumference was measured at the 
smallest area between the edge of  the lower chest 
and iliac crest bone.[13,23,24] Hip circumference was 
measured at the maximum level over light clothing 
and at the widest girth of  the hip using an unstretched 
tape meter without any pressure to the body surface. 
These measurements were recorded to the nearest 
0.1 cm.[25,26] Before the examination, the scale was 
calibrated and the mean of  the two measurements 
was recorded.
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Biochemical analysis
For blood sampling, subjects were asked to be 

12 h overnight fasting and were invited to a health 
center near the fieldwork. Blood  (5 cc) was taken 
from the cubical vein after confirming the 12‑h 
fasting with parents. Also, parents were allowed to 
accompany their child during sampling. The fasting 
blood glucose, triglyceride (TG), total cholesterol[27] 
low‑density lipoprotein‑cholesterol  (LDL‑C) and 
high‑density lipoprotein‑cholesterol  (HDL‑C) 
concentrations were analyzed on fresh blood (on the 
day it was collected) using a commercial kit based 
on the enzymatic method (Pars Azmoon, Iran) with 
an auto‑analyzer (Selectra E, Vita lab, Netherlands). 
Validity and reliability of  measurement instruments 
were evaluated. After collecting blood samples, the 
children were served a healthy breakfast and a gift.

Questionnaires
Questionnaires on socio‑demographic 

characteristics and FFQ were completed by 
interviewing with trained dieticians who are 
experienced in working with obese children. 
Socio‑demographic questionnaire included family 
number, parents’ occupation and education, birth 
weight, duration of  breastfeeding, gestational 
diabetes, history of  obesity in family, walking to 
school, play with computer game and watching TV.

The validated FFQ was used to assess typical 

food intake over the previous year and, currently, 
included 168 items. For converting portion sizes to 
grams, household measures was used.[28]

Phases 2 and 3: (Family‑based intervention)
An applicable 12‑session training program 

for 6  months was designed with parents in the 
intervention group.

Parents attended to eight sessions weekly, for the 
first 2 months, then four sessions remained, which 
were held monthly. Each session lasts 4 h and started 
with a review of  parent progress in implementing 
the strategies developed for changing their child’s 
eating or exercise habits. Parents were intimated by 
group leaders about the successes, challenges and 
barriers encountered as they attempted to make 
lifestyle changes as well as the possible strategies for 
overcoming various challenges during the previous 
session.

The second segment of  the session focused on 
the specific topic of  the day. Sessions’ topics such 
as learning about the reasons of  the childhood 
obesity, receiving nutritional information (e.g., food 
pyramid, food choices, food labels, food preparation 
and cooking, eating habits, regular meals, controlling 
environments that stimulate overeating, special 
dietary consideration during holidays, vacations and 
at the restaurants) and guidelines for physical activity 
and reducing sedentary behaviors  (e.g.,  reduce 

Figure 1: Study design
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watching television and playing computer games, 
use stairs instead of  elevators and play outside 
instead of  inside).

Phase 4
According to the study design for this phase, 

the intervention group did not perform any type 
of  training, educational and follow‑up programs. 
While for the control group, training programs (two 
sessions) were conducted according to the ethical 
obligations.

Statistical analysis
After rechecking all the data, statistical analyses 

were performed using Excel, Access and SPSS software 
package (version 16; [SPSS] Statistical Package for the 
Social Sciences Inc., Chicago, IL, USA). Chi‑square, 
Student’s t‑test, Fisher, Paired‑t‑test and Friedman 
test were used to compare the ratios and the means 
of  the groups. Because we measured our variables 
4  times during the study, a repeated measurement 
ANOVA was used to compare data among several 
times. In this analysis, time effect, group effect and 
interaction between them were assessed, but, because 
the group effect was not significant, only the other 
two P values were mentioned. Statistical significance 
was established at P value <0.05.

RESULTS
The participants in this study were 156 obese 

children (80 girls and 76 boys). Family characteristics 
are shown in Table 1. According to this table, most 
children were from families with four members per 
household (48%). The educational level of  majority 
of  the parents was higher than diploma. Most 
of  the mothers and fathers were housewife and 
employee, 72% and 42%, respectively. The mean of  
children’s birth weight was 3290 ± 620 g, and more 
than half  of  them were breastfed for more than 
6 months (52%). Moreover, only 5% of  the mothers 
gestational diabetes and 44% of  the children had a 
history of  obesity in their family. Two study groups 
were broadly similar at baseline, and these variables 
were not significantly different between them.

Evaluation of  physical activities and sedentary 
behaviors of  children showed that walking time 
increased and watching TV and playing computer 
decreased significantly in intervention group 
especially during the 2nd and 3rd phases.

The results of  repeated measurement analysis 

showed that walking, watching TV and playing with 
computer increased significantly in both groups, 
but each of  these variables was managed better in 
the intervention group than in the control group; 
however, the interaction of  time and group was not 
significant.

Evaluation of  anthropometric indices in obese 
children showed that although weight, height 
and BMI increased significantly in both groups, 
this increase was lower in the intervention group 
compared with the control group, especially at the 
second and third phases. In addition, decline in 
waist and hip circumferences were also seen during 
the intervention phases [Table 2].

As shown in Table 3, among biochemical indices, 
although positive trends of  TG and cholesterol were 

Table 1: Characteristics of the study participants

Groups variable Intervention 
(n=70)
N (%)

Control 
(n=86)
N (%)

Overall 
(n=156)
N (%)

Family number
≤3 26 (37.1) 32 (37.2) 58 (37.2)
4 34 (48.6) 41 (47.7) 75 (48.1)
≥5 10 (14.3) 13 (15.1) 23 (14.7)

Mother occupation
Housewife 53 (75.7) 59 (69.4) 112 (71.8)
Worker 17 (24.3) 26 (30.6) 43 (27.5)

Fathers’ occupation
Employee 25 (35.7) 38 (44.7 64 (41.6)
Self employed 31 (44.3) 31 (36.5) 60 (39.0)
Employer 6 (8.6) 14 (16.5) 20 (13.0)
Others 8 (11.5) 2 (2.4) 12 (7.8)

Mothers’ education
Under high 
school diploma

2 (2.9) 6 (7.1) 8 (5.2)

High school 
diploma

32 (45.7) 38 (44.7) 70 (45.2)

Higher than high 
school diploma

36 (51.4) 41 (48.2) 78 (50.3)

Fathers’ education
Under high 
school diploma

3 (4.3) 6 (7) 9 (5.8)

High school 
diploma

29 (41.4) 33 (38.4) 62 (39.6)

Higher than high 
school diploma

38 (54.3) 47 (54.7) 85 (54.5)

Duration of 
breastfeeding

<6 months 26 (27.2) 37 (43.0) 63 (37.7)
>6 months 38 (54.3) 43 (50.0) 81 (51.9)
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observed, interaction between the two groups was 
not significant.

Evaluation of  FFQ showed that consumption 

of  milk and fruit increased significantly in the 
intervention group  (P  <  0.05). Consumption of  
bread and sugar and jam decreased significantly 
in both groups [Table 4]. In contrast  different 
types of  fat and oil decreased significantly in 
the intervention families rather than in controls  
(P < 0.05) [Figure 2]. 

DISCUSSION
The results of  this family‑based intervention 

for controlling excess weight among young 
children showed a combination of  variables, 
nutrition behaviors, physical activity and parental 
involvement as the primary agents of  change, and 
indicated that these can be effective in preventing 
childhood obesity. In this study, in phases 2 and 3, 
waist and hip circumferences decreased in the 
intervention group compared with the control 

Table 2: The trend of anthropometric indices of obese children in 4 phases

Variable Intervention (n=55) Control (n=52) P value
Phase 1 Phase 2 Phase 3 Phase 4 Phase 1 Phase 2 Phase 3 Phase 4 Time 

effect
Interaction 

between 
time and 

group
Weight (kg) 36.4±4.8 37.4±4.8 38.2±4.9 41.4±5.3 36.6±4.7 37.9±4.7 39.2±5.2 42.3±5.5 <0.001 0.083
Height (cm) 126.4±4.3 127.3±4.4 129.2±4.4 132.6±4.5 127.1±4.9 128.3±4.7 130.3±4.9 133.1±4.8 <0.001 0.08
WC (cm) 73.1±5.7 72.9±6.4 72.1±5.9 75.08±5.8 72.8±4.9 73.8±5.3 74.3±5.3 76.3±5.6 <0.001 <0.001
HC (cm) 78.04±4.7 77.9±4.8 77.5±5.1 80.1±4.9 78.2±4.6 79.06±4.7 79.6±5.1 81.9±5.4 <0.001 <0.001
BMI (kg/m2) 22.7±2.2 23.0±2.4 22.8±2.3 23.5±2.3 22.5±1.9 23.0±1.7 23.0±1.8 23.8±2.05 <0.001 0.08

Data are presented as mean±SD, P<0.05  (significantly different between two groups), WC=Waist circumferences, 
HC=Hip circumferences, BMI=Body mass index

Table 3: The trend of biochemical indices of obese children in phases 1 and 4

Variable Intervention (n=22) Control (n=15) P value
Phase 1 Phase 4 Mean 

difference
Phase 1 Phase 4 Mean 

difference
Time 
effect

Interaction 
between 
time and 

group
FBG (mg/dl) 89.8±11.2 96.5±7.9 6.7±10.04 83.9±11.4 93.8±9.09 9.9±14.05 <0.01 0.899
TG (mg/dl) 125.9±39.6 101.4±48.8 −24.4±51.7 139.4±46.9 112.5±27.4 −26.9±62.1 0.001 0.331
TC (mg/dl) 203.1±23.8 161.8±19.3 −41.3±28.1 204.1±27.1 173.1±33.2 −31/0±35/1 0.001 0.331
HDL-C (mg/dl) 54.4±10.9 49.2±8.07 −5.3±9.7 53.5±10.5 42.6±7.6 −10/9±9/1 0.001 0.084
LDL‑C (mg/dl) 98.8±16.8 97.7±13.9 −1.1±16.8 101.9±16.7 101.3±23.7 −0/7±22/5 0.782 0.942

Data are presented as mean±SD, P<0.05 (significantly different between two groups), FBG=Fasting blood glucose, TG=Triglyceride, 
TC=Total cholesterol, HDL‑C=High‑density lipoprotein‑cholesterol, LDL‑C=Low‑density lipoprotein‑cholesterol,*At phase 
1, blood sampling was done on all of the children (n=156), but at phase 4, because of ethical obligation, it was only taken on 
children who had 3 biochemical indices higher than normal (n=37)

Figure 2: The trend of familys’ fat and oil consumption
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group. However, at the end of  the study, these 
indices and BMI increased. But, this increment was 
lower in the intervention group than in the control 
group, like Flodmark et  al. study.[29] Family‑based 
studies[30‑33] have also shown that the combination 
of  exercise and behavioral modification can be 
effective for reducing waist circumference and BMI 
in the intervention group rather than in the control 
group. The reason of  this success was educational 
program for parents and children with free sport 
classes and cooperation of  school staff. Unlike 
our results, in another family‑based study that was 
conducted for 2 years, BMI declined significantly in 
the intervention group.[18]

In this study, children’s physical activity increased 
and sedentary behaviors were managed at close to 
the standard range.[30] Similarly, after family‑based 
interventions in the Sacher,[31] Epstein,[32] Muller[33] 
and Robinson[34] studies, children’s physical activity 
was increased and sedentary behaviors decreased by 
regulating the time of  television viewing.

Because the school is the best place for providing 
an opportunity for education and increased physical 
activity, and children spend most of  their time 
there, unfortunately, in our schools, the strategies to 
motivate and increase physical activity in children 
are powerless. Also, in the hours after school and 
on holidays, parents were unsupportive and did 
not have the ability to plan for promoting physical 
activity because of  individual and environmental 
barriers such as urbanization, lack of  safe and 
easy‑access places, family funds, time  (working 

mother, traffic) and pollution, and children had 
to choose the last option that is watching TV and 
playing on the computer.[35,36]

It seems that a positive trend was observed toward 
the intervention group to improvement in blood 
levels of  some biochemical parameters, similar to 
the Jiang et  al.[18] and Nemet et  al.[37] studies that 
showed that total cholesterol and triglyceride were 
decreased in the intervention group.

In this study, the consumption of  dairy products 
and fruits were increased significantly. In the Faghihi 
study,[38] the average consumption of  milk and dairy 
group was significantly increased in the intervention 
group compared with the control group. Sugar 
and confectionery ingredients’ consumption also 
decreased relative to the baseline, which reflected 
the control and management of  mothers, although 
the interaction between the two groups was not 
significant. Similar to the Epstein,[39] Gortmaker[40] 
and Sahota[41] studies an improvement in children’s 
dietary habits was shown with increased fruit and 
vegetable consumption and balancing the intake of  
foods that contain high sugar. Evaluation of  the total 
consumption of  oils and fats group of  households 
showed that it was significantly lower in the 
intervention group compared with the control group, 
similar with Armitage,[42] Himes[43] and Caballero[14] 
studies, which could be representative of  the skills 
and consumption management of  mothers.

There are several limitations in this study; first 
is that the majority of  children suffered from severe 
obesity and thus lifestyle modification could have 

Table 4: The trend of food consumption (g/day/person) of obese children in 4 phases

Variable Intervention (n=55) Control (n=52) P value
Phase 1 Phase 2 Phase 3 Phase 4 Phase 1 Phase 2 Phase 3 Phase 4 Time 

effect
Interaction between 

time and group
Bread 297.7± 

155.01
226.5± 
115.1

248.01± 
120.7

253.7± 
132.7

277.4± 
139.9

278.02± 
116.8

251.1± 
117.2

264.9± 
112.7

0.047 0.070

Milk 499.9± 
284.8

588.5± 
297.5

566.5± 
244.5

497.9± 
252.7

649.3± 
283.1

573.8± 
207.6

522.6± 
204.8

533.6± 
299.6

0.072 0.005

Meat 74.2± 
29.9

69.7± 
26.2

71.7± 
27.4

70.9± 
25.3

74.6± 
29.0

77.8± 
29.7

71.9± 
37.3

75.03± 
29.2

0.889 0.515

Vegetable 199.5± 
163.4

224.8± 
152.6

212.3± 
138.9

223.4± 
147.03

204.2± 
156.2

171.2± 
127.9

203.6± 
157.3

198.5± 
151.3

0.840 0.228

*Fruit 374.9± 
276.6

385.9± 
172.8

315.8± 
161.5

392.01± 
234.6

449.3± 
246.4

396.8± 
186.2

295.3± 
172.4

334.6± 
194.08

0.001 0.053

Sugar and jam 21.5± 
18.9

8.0± 
8.01

6.4± 
8.2

7.5± 
8.01

14.01± 
16.2

15.4± 
18.9

10.1± 
10.8

9.3± 
7.9

0.015 0.141

Data are presented as mean±SD, P<0.05 (significantly different between two groups), *It was reported as a whole fruit
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been more difficult to achieve. Otherwise, parents 
of  the control group were keen to know more 
about this matter, and we did not see a significant 
difference between the two groups.

CONCLUSION
The family‑based lifestyle program had limited 

effects on anthropometric and metabolic outcomes 
of  obese children. We suggest that if  interventions 
were performed in longer periods with a teamwork 
including a dietitian, psychologist, coach and all 
family members and school staff, weight control 
and lifestyle modification would have been more 
efficient. It is obvious that government policy and 
organization support are also effective ways to 
decrease childhood obesity and to have a healthy 
society in the future.
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